Insulin-stimulated protein synthesis in submandibular acinar cells: interactions with adrenergic and cholinergic agonists.
The effects of insulin and secretory agonists on amino acid incorporation into submandibular gland proteins were studied using isolated acinar cell aggregates. Insulin stimulated the incorporation of 3H-leucine into TCA-precipitable proteins in a rapid, dose-dependent manner (half-maximal response at 1 nM). Isoproterenol, a beta-adrenergic agonist, also stimulated amino acid incorporation, and this effect was mimicked by both dibutyryl cAMP and IBMX, a phosphodiesterase inhibitor. Although insulin further stimulated incorporation in the presence of isoproterenol and IBMX, no additional increase in the rate of synthesis was observed after stimulation by dibutyryl cAMP. High concentrations of carbamylcholine, a cholinergic agonist, inhibited both basal and insulin-stimulated incorporation. At low concentrations, however, carbamylcholine stimulated synthesis, and the effects of insulin and carbamylcholine were additive. A23187, a calcium ionophore, also inhibited 3H-leucine incorporation and insulin stimulation, but in contrast to carbamylcholine, low concentrations of A23187 neither inhibited nor enhanced the rate of synthesis. Thus, protein synthesis in the rat submandibular gland is regulated by both insulin and neurotransmitters. Whereas beta-adrenergic stimulation appears to be mediated through cAMP, the intracellular signals mediating the actions of insulin and cholinergic agonists remain to be elucidated.